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ABSTRACT 


A toxicity  evaluation  of  the  technical  grade  aynthotic  pyrethroid  insecticide 
(5-benzyl~3-furyl)  methyl-2, 2-dimethyl-3- ( 2-methylpropenyl) 

cyclopropanecarboxylate  (resmethrin}  was  conducted  by  thiB  Agency  using  rats, 
rabbits,  guinea  pigs,  and  dogs.  The  technical  grade  compound  did  not  produce 
akin  irritation  when  applied  to  the  intact  and  abraded  akin  of  rabbits.  The 
compound  did  not  produce  & skin  Bensitization  reaction  in  guinea  pigs  nor  a 
photoahemical  skin  irritation  reaction  in  rabbits.  Repeated  applications  to 
the  ears  of  rabbits  failed  to  manifest  an  acneform  dermatitis  reaction.  The 
application  of  technical  grade  compound  on  the  skin  as  well  as  compound 
impregnated  ootton  sateen  cloth  caused  only  slight  skin  irritation  in  a 
24-day  wear  test  in  rabbits.  Data  indicate  that  the  compound  is 
nontaratogenio  and  noiutiutayenic.  There  is  little  toxic  hazard  from  ingestion 
of  resmethrin  based  on  feeding  studies  in  which  a daily  ingestion  of  1500 
mg/kg  was  required  to  produce  mortality  in  rats.  Daily  intravenous  dosages 
of  25  and  10  mg/kg  in  dogs  for  15  days  produced  no  toxic  signs,  gross 
abnormalities,  nor  compound  related  changes  in  selected  enzyme  systems.  The 
data  in  these  studies  indicate  that  there  should  be  no  toxic  hazard  to  humans 


from  topical  exposure  to  resmethrin  nor  should  resmethrin  impregnated  cloth, 
at  a limited  use  conceiitration  of  0,25  mg/ cm2,  and  1 percent  resmethrin  in 


1 UKMHOUtffiEB  D ' 

jimifiCAiio*. - -■ 


»T... * 

lUSUlBWM/AWMMIUn  WftS 

jjja'i,  ~~  ituiL~'»iiiT/ir  WtjAjL . 


Study  No.  51-0830-77,  Oct  75  - Jan  77 


CONTENTS 

Paragraph  Page 

1.  AUTHORITY  1 

2.  REFERENCES  1 

3.  PURPOSE  2 

4.  SUMMARY  OF  FINDINGS . 2 

TABULAR  PRESENTATION  OF  DATA  4 

5.  DISCUSSION 17 

6.  CONCLUSIONS  17 

7.  RECOMMENDATIONS  ....  18 

Appendix 

A - IR  Speatrum  A-l 

B - Glossary  of  Recurring  Definitions,  Abbreviations  and  Symbols  Used 

by  the  Toxiaology  Division,  USAEKA  B-l 

C - Tabulation  of  Toxicity  Doses  C-l 

D - Formulation  of  Artificial  (Ecorine)  Sweat  D-l 

E - Evaluation  of  Skin  Reactions  E-l 

F - Primary  Irritation  Evaluation  Program  Definitions  of  Categories  of 

Compound*  Being  Considered  for  Acute  Applications  F-l 

G - 24-Day  Rabbit  Wear  Test  Summary  of  Skin  Irritation  Scores 

(Dorsal/Ventral)  MeaniSD  G-l 

H - 24-Day  Rabbit  Wear  Test  Summary  of  Organ-to-Body  Weight  Ratios  Male 

Rabbits  H-l 

I - Table  1,  24-Day  Rabbit  Wear  Test  - Summary  of  SGOT  Results 

(International  Units/Liter)  1-1 

Table  2.  24-Day  Rabbit  wear  Test  - Summary  of  SGPT  Results 

(International  Units/Liter)  1-2 

Table  3.  24-Day  Rabbit  Wear  TeBt  - Summary  of  LDH  Results 

(International  Units/Liter)  1-3 

Table  4.  24-Day  Rabbit  Wear  Test  - Summary  of  Alkaline  Phosphatase 

Results  (International  Units/Liter)  1-4 

Table  5.  24-Day  Rabbit  Wear  Test  - Summary  of  Bun  Results 

(mg/di)  1-5 

J - Table  1.  14-Day  Feeding  Study  - Summary  of  Diet  Consumption  and 

Dosage  Data  - Female  Rats  (Sprague-Dawley ) J-l 

Table  2.  14-Day  Feeding  Study  - Summary  of  Diet  Consumption  and 

Dosage  Data  - Male  Rats  (Sprague-Dawley)  J-2 

K - Table  1.  14-Day  Feeding  Study  ••  Summary  of  Organ-To-Body  Weight 

Ratios  - Female  Rats  (Sprague-Dawley)  K-l 

Table  2.  14-Day  Feeding  Study  - Summary  of  Organ-To-Body  Weight 

Ratios  - Male  Hats  (Sprague-Dawley)  K-2 

L - Table  1.  14-Day  Feeding  Study  - Summary  of  Diet  Consumption  and 

Dosage  Data  - Female  Rats  (Lonq-Evans)  D-l 


i 


Appendix  Page 

Table  2.  14-Day  Feeding  study  - Summary  of  Diet  consumption  and 

Dosage  Data  - Male  Rate  (Long-Evane)  L-2 

M - Table  1.  14-Day  Feeding  Study  - Summary  of  Organ-To-Body  Weight 

Ratios  - Female  Rats  (Long-Evans)  M-l 

Table  2.  14-Day  Feeding  Study  - Summary  of  Organ-To-Body  Weight 

Ratios  - Male  Rats  (Long-Evane)  M-2 

N - 90-Day  Feeding  Study  General  Description  of  Teat  Plan  ..............  N-l 

o - Table  1.  90-Day  Feeding  Study  - Summary  of  Diet  Consumption  and 

Dosage  Data  - Female  Rats  0-1 

Table  2.  90-Day  Feeding  Study  - Summary  of  Diet  Consumption  and 

Dosage  Data  - Male  Rata  0-2 

p - Table  1.  90-Day  Feeding  Study  - Summary  of  Organ-To-Body  Weight 

Ratios  - Female  Rats  P-1 

Table  2.  90-Day  Feeding  Study  - Summary  of  Organ-To-Body  Weight 

Ratios  - Male  Rats  P-2 

Q - Table  1.  90-Day  Feeding  Study  - Summary  of  Clinical  Chemistry 

Results  - Female  Rata  Q-l 

Table  2.  90-Day  Feeding  Study  - Summary  of  Clinical  Chemistry 

Results  - Male  Rata  Q-2 

R - 21-Day  Intravenous  Study  Summary  of  Organ-To-Body  Weight  Ratios 

Male  Dogs  R-l 

S - Table  1.  21-Day  Intravenous  Study  - Summary  of  Clinical  Chemistry 

Results  - Male  Doge  S-l 

Table  2.  21-Day  Intravenous  Study  - Summary  of  Clinical  Chemistry 

Results  - Male  Doga  s-2 

Table  3 . 21-Day  Intravenous  Study  - Summary  of  Clinical  Chemistry 

Resuls  - Male  Dogs S-.3 

Table  4.  21-Day  Intravenous  Study  - B\  nmary  of  Clinical  Chemistry 

Results  - Male  Dogs  S-4 


ii 


HSE-LT/WP 


DEPARTMENT  OF  THE  ARMY 
U.  S.  ARMY  ENVIRONMENTAL  HYGIENE  AGENCY 
ABERDEEN  PROVING  GROUND.  MARYLAND  21010 


TOXICOLOGICAL  EVALUATION  OF  PYRETI  TOIL  INSECTICIDE 
( 5-BENZYL- 3 -FURYL ) METHYL-3 ,3-D IMETHYL-3 - (2-METHYLPROPENYL ) 
CYCLOPROFANECARBOXYLATE  (RESMETHkIN) 

STUDY  NO.  51-0830-77 
OCTOBER  1975  - JANUARY  1977 


1.  AUTHORITY. 

a.  Memorandum  of  Understanding  Between  the  US  Department  of  the  Army, 

Office  of  The  Surgeon  General,  The  US  Army  Health  Services  Command,  The  US 
Army  Environmental  Hygiene  Agency,  the  Armed  Forces  Pest  Control  Board,  and 
the  US  Department  of  Agriculture,  effective  December  1970  with  Amendment  No. 

1,  effective  August  1974. 

b.  Letter,  AFPCB,  Armed  Forces  Peat  Control  Board,  21  October  1975, 
subjects  Request  tor  Toxicological  Evaluation. 

2.  REFERENCES. 

a.  Report,  this  Agency,  Toxicological  Evaluation  of  Pyrethroid 
Insecticide  (5-Benzyl-3-Furyli  Mathyl-2,2"Dimethyl~3- (2-Methylpropenyl) 
Cyclopropanocarboxylate  (SBP-13il2tm)  *,  Special  Study  No,  51-127-71/72, 

December  1970  - February  1972,  AD  747345. 

b.  Report,  this  Agency,  hazard  Evaluation  of  Aerosol  Formulations 
Containing  The  Synthetic  Pyrethroid  Insecticide  (5-Benzyl-3-Furyl) 

Methyl-2, 2-Dimethyl- 3- (2-Methylpropenyl)  Cyclopropane car boxylate 

(SBP-1382tm) *,  Special  Study  No.  51-136-71/74,  June  1971  - January  1973,  AD  770403. 

c.  Toxicology  Division  Procedural  Guide,  US  Army  Environmental  Hygiene 
Agency  (USAEHA) , 1972. 


* SBP-1382  is  a registered  trademark  of  CPC  International,  Inc.,  S.  B.  Penick 
Company,  100  Church  Street,  New  York,  NY  10007.  Use  of  trademarked  names 
does  not  constitute  endorsement  of  the  chemical  by  the  US  Army,  but  is  used 
only  to  assist  in  identification  of  a specific  compound  or  instrument. 


[ Approved  for  public" release;  distribution  unlimited. 
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3.  PURPOSE.  These  studies  were  conducted  to  acquire  information  concerning 
the  potential  health  hazards  associated  with  the  use  of  (5-benzyl-3~furyl) 
methyl-2 ,2-dime thy 1-3- ( 2-methyl propenyl)  cyclopropanecarboxylate 
(resmethrin) . Previous  studies  by  this  Agency  had  developed  information 
relating  to  handling  resmethrin  (ref  para  2a)  and  for  its  use  in  proposed 
aerosol  formulations  (ref  para  2b) . The  present  studies  were  performed  to 
provide  information  relating  to  potential  exposure  hazards  resulting  from  the 
proposed  use  of  resmethrin  for  impregnating  Btored  military  garments  and 
fabrics  (ref  para  lb) . The  information  from  those  studies  would  provide  a 
basis  for  advising  the  Armed  Forces  Peat  Control  Board  on  the  potential 
hazards  associated  with  this  use , in  accordance  with  the  provisions  of  the 
Memorandum  of  Understanding  (ref  para  la) . 

4.  SUMMARY  OF  FINDINGS. 

a.  AI3-27474,  SBP-1382,  and  resmethrin  are  designations  for 
(5-benzyl-3-furyl)  methyl-2, 2-dimethyl- 3-  (2-methylpropenyl) 
cyclopropanecarboxylate.  The  technical  grade  aompound,  B8  percent  pure,  is 
an  amorphous,  waxy,  yellow  solid.  The  lot  number  of  the  material  used  in  the 
tests  conduoted  at  this  Agency  was  No,  3523-LOV-4.  The  compound  is  soluble 
in  acetone  and  ethanol  and  insolubl®  ir<  water.  An  infrared  spectrum  of  the 
sample  of  resmethrin  evaluated  by  this  Aganoy  is  found  in  Appendix  A. 
Definitions  of  selected  terms  and  abbreviations  used  in  this  report  are  found 
in  Appendix  B.  Tabulation  of  toxicity  doses  by  various  routes  of 
administration  are  listed  in  Appendix  C.  The  formulation  for  artificial 
(eccrine)  sweat  is  provided  in  Appendix  D.  The  skin  irritation  scoring 
system  is  provided  in  Appendix  E.  Numerical  data  presented  in  the  appendices 
are  expressed  as  the  mean  plus  or  minus  the  standard  deviation.  Statistical 
significance  in  this  report  has  been  selected  at  the  0.01  level  of 
probability. 

b.  A toxicity  evaluation  of  the  technical  grade  synthetic  pyrethroid 
insecticide,  resmethrin,  was  conducted  by  this  Agency  using  rats,  rabbits, 
guinea  pigs,  and  dogs.  The  technical  grade  compound  did  not  produce  skin 
irritation  when  applied  to  the  intact  or  abraded  skin  of  rabbits.  Repeated 
applications  of  the  compound  to  the  ears  of  rabbits  did  not  induce  acneform 
dermatitis.  Retmethrin  did  not  sensitize  guinea  pig  skin  to  subsequent 
compound  exposuie  nor  rabbit  skin  to  UV  radiation.  The  dermal  application  of 
1 percent  technical  grade  compound  in  pyrax  powder,  10  grams  of  neat 
aompound,  as  well  as  compound-impregnated  cotton  sateen  cloth  (0.247  mg/cm2) 
caused  only  slight  skin  irritation  in  a 24-day  wear  test  in  rabbits. 
Mutagenicity  tests  with  resmethrin  using  selected  yeast  and  bacterial 
cultures  demonstrated  that  this  compound  was  nonmutagenic  in  this  in  vitro 
system.  Prenatal  toxicity  was  observed  in  rats  at  1500  mgAg^y  consumed  in 
ground  feed?  however,  maternal  toxicity  was  also  observed  at  this  dosage 
level.  This  compound  was  nonteratogenic,  even  at  the  1500  mg/kg/d«y  doBage 
level.  Feeding  studies  demonstrated  that  the  minimum  dietary  effect  dosage 
of  resmethrin  in  Long-Evans  rats  was  240  mg/kg/day  based  on  increases  in 
live  — to-bc.Jy  weight  ratios.  The  feeding  studies  also  demonstrated  that 
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resmethrin  was  more  lethal  among  male  rata  than  female  rata  in  the  Wistar 
derived  Sprague-Dawley  as  well  as  Long-Evans  strains.  The  intravenous 
administration  of  resmethrin  in  dogs  (25  and  10  mg/ks)  for  15  days  produced 
no  toxic  signs,  gross  abnormalities,  nor  compound  related  changes  in  selected 
enzyme  systems.  The  results  of  tests  performed  at  USAEHA  indicate  that 
technical  grade  resmethrin  has  low  potential  toxicity  and  that  there  is 
little  hazard  to  man  from  accidental  ingestion  or  contact  with  technical 
grade  compound'  and  compound-impregnated  cloth.  A detailed  tabular 
presentation  of  toxicity  data  follows.  * 


* The  experiments  reported  herein  are  conducted  according  to  the  "Guide 
for  the  Care  and  Use  of  Laboratory  Animals",  prepared  by  the  Committee  on 
Revision  of  the  "Guide  for  L^horntorv  animal  ’’’ecilities  end  Care",  of  the 
Institute  of  Laboratory  Animal  Resources,  National  Research  Council  (1972) 
This  study  was  performed  in  animal  facilities  fully  accredited  by  the 
American  Association  for  Accreditation  of  Laboratory  Animal  Care. 
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TAWJLAR  I’WSaFNTATlON  OF  DATA 


TEST 


jn^OUONOBD  ADMINISTRATION  HTUDIK3 

14-Day  Feeding  study  - Rats  (flprattue-hawlsy^ 

U roups  off  it Lx  rat*  from  each  sex  were 
plaood  on  each  dietary  lava l of 
reamothrin.  The  chemical  vu  added  to 
food  by  dissolving  measured  amount*  of 
compound  in  ana ton*  and  mixing  with 
ground  feed  In  the  proportion  of  1 lltar 
of  acetone  pur  2 kilograms  feed, 

Austens  waa  removed  from  tha  feed  by 
a team  evaporation.  Traatad  feed*  were 
stared  at  4*0*  Compound  concentrations 
in  ground  fund  ware  verified  by  gas 
chromatographic  analyses, 

H1X  animal*  wore  nedropsied  after  being 
maintained  on  appropriate  diutii 
containing  resmsthtin#  for  14  days. 
Various  tissues  and  organa  from  each 
animal  wore  examined  for  microscopic 
tueionik4 

Rats  were  maintained  on  diets  containing 
the  fallowing  dosage  Lava  la  of 
rtismethrih  in  thair  ffeedi 


Proioc.tv^cl  pus  * gas  Actual,  poaagas 
mg/a«Aiay  mgAg/day 

Hale  Female 


o.ot 

o.nt 

o.ot 

375.lt 

310.0 

323.0 

7 50.(1 

t.no  .o 

630,0 

isu6.o 

1350,0 

1230.0 

3060.0 

1923.0 

2670.0 

0000.0 

moo.o 

1660.0 

MittULTfl 


Synopsis  of  data  Lb  found  in  Appendix  J , 
Tali  la*  1 and  2 and  Appendix  K#  Tables  1 
and  2, 


Compound  misted  histological  changes 
ware  not  observed  in  any  of  tho  examined 
tissues  and  organs. 


Female  hats 

6000  muAg/day  - Five  out  of  six 
rats  diedT  The  average  body  waight 
decreased. 

3000  tnq/kq/dav  - The  mean  terminal 
body  weight  w»a  significantly  lower 
than  the  mg an  terminal  control  body 
weight. 

1500  mg/kq/Oxy  - Lowest  dos*  at 
wKTi c;\T t remora  ware  observed, 

375  mg/kq/Mav  - Lowest  dose  at  which 
tWr'a  vus  V significant  increase  in 
the  liver  organ-to-body  weight 
ratio. 

Hale  Rats 

POOL)  my/kuAlav  - KJv«  out  of  six 
rat*  tiled.  The  average  body  weight 
deer* send. 

3000  mc^kgAUy  - Three  out  of  six 
rats  died.  Thu  average  body  weight 
decreased.  Lowest  donu  at  which 
there  was  a significant  increase  in 
tha  kidney  organ-fco-body  weight 
ratio, 

1500  tnqAq/day  - Lowest  dose  at 
wK'icli  tnsrt  waH  a significant 
increase  in  the  testicular 
organ «to-bodv  weight  ratio.  Lowest 
dole  et  whioh  tremors  were  observed. 

750  Hft'kg/day  **  Lowest  dose  at  which 
there  was  a significant  increase  in 
the  liver  organ-to-body  weight 
ratio. 


interpretation 


The  minimum  diotary 
effect  lnvol  Wns 
found  to  be  375 
mg/kg/day  based  on 
the  increase  of  the 
avoragn  liver 
organ- to-body  weight 
ratio  among  female 
rata.  The  maximum 
no  effect  dietary 
level  was  375 
mg/kg/day  far  main 
rabH  only* 


* Examined  tissues  and  orgahi  wore  «yu,  brain,  lung#  testes,  kidney,  liver#  spleen#  heart#  stomach#  panorean , Large 
n tea tine#  skeletal  muscle,  bone#  urinary  bladder#  email  intestine#  ovaries#  uterua#  and  oviduct, 

i Acetone  solvent  control 
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TABULAR  PHESKNTATtON  OK  DATA 

TK»j7  ~ ' ~~  RWIULTfl  " TNTKRPRETATION 


PKOU'NOKO  MW.t m .STRATUM  STUL)1KH 

14-Uay  l’uiKlinu  fltudy  - Ratu  (Long-bvanfl) 

urtuum  of  wix  i‘fi tn  from  uadi  vox  vmra 
placed  on  usch  diatmiy  level  c.f 
te  mue  thrill*  Thn  ahomioul  whu  addud  to 
fecal  by  d it  solving  mouaurod  amounts  of 
compound  in  acqtona  and  mixing  with 
ground  feed  in  the  proportion  of  1 liter 
ot*  acetone  per  2 kllogranm  feed, 

Acotonu  wan  removed  from  fcho  fend  by 
aUitim  uvajxn'a  tiun  . Treated  i'aedn  wore 
stored  at  4°C.  Compound  eoncimtrationa 
In  ground  food  worn  verified  by  caw 
dhromntoqraphie  armlynew . 

Ail  animala  were  nurropiiied  after  being 
maintained  on  appropriate  diet*  for  14 
days * various  tinsutt*  anil  organs  from 
each  animal  wore  oxn mined  for 
microscopic  lesions,* 

Rets  w«ru  maintained  on  diuta  containing 
the  following  dusayo  lave la  of 
roHinotlirin  in  tho.tr  fund; 

pro  1 n a feed  Do  a an  r>  a Actual  t)uaauea 

mg/kg/dny  mg/kq/day 


main 

tutimlu 

o.ut 

o,ot 

0.(11 

V4.0 

GO.  9 

90.0 

1H  0.0 

147, 9 

100.0 

J7S.0 

2*37,3 

1116,0 

750,0  . 

304 ,0 

060.0 

1^00,0 

1375,0 

1000.0 

3«  100*0 

12Cfi, O 

2611,0 

Synopiiin  of  data  ia  found  in  Appendix  L, 
fab leu  1 and  2 and  Appendix  M,  Tab loo  1 
and  2. 


Compound  related  blofcologinal  ohanqnx 
wore  not  observed  in  any  of  the  examlnnd 
t i nmubm  and  organs, 

female  Rahw 

3000  tnuAq/day  - Six  out.  of  xlx  rate 

died, 

IS 00  moAu/rtay  - One  out:  of  xix  rata 
died,  T*ke  iiwiati  terminal  body  weight 
way  significantly  lower  Uion  the 
mean  terminal  control  body  wniqhl* 

7 50  mq/ku/day  - Lowest:  done  at.  which 
tnoY«  Wan  a signU'icunt.  IncrortXn  In 
the  liver  organ- Vo-body  weight 
ratio, 

375  nuj^kq/day  - Lowont  dose  .d‘  which 
tremors  were  obsurved. 


The  minimum  dietary 
affect  level  w*u 
found  to  be  375,0 
mg/kg/day  baaed  on 
the  innrnaMfl  of  the 
average  liver 
organ- to -body  weight, 
ratio  among  main 
rata.  The  maximum 

no  affect:  dietary 
level  wan  l HU  mg/ 
ky/day  fur  hath 
famala  and  main 
rata. 


Main  Kiftw 

1000  puj/kg/dwy  - six  cut  of  hIx  rata 
dTod"i 

1500  mq/kq/day  - Three  out  of  aix 
rata  died. 

750  mfy/UfyMay  - Lowest  dose  at  which 
tremors  were  observed, 

175  mq^kq/day  - Lowest  dose  at  which 
Were  wae~*a  eignif  leant  increase  in 

the  liver  orqan»to-bodv  weight  ratio. 

* Kxstninad  bin  11  you  and  organ*  were  eye , brain,  lung,  testes,  kidnuy,  liver,  spleen,  heart.,  Htumavh,  pancreas,  largo 
iiitnrit.imi,  nkilctal  muscle,  bona,  urinary  bladder,  Aina  3 1 .Intestine , over  inn,  ut«rua , and  oviduct, 
t A cp tone  solvent  control  * 
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1 Iff-.!  fun: 


r.llAriMv* 


TMUtAR  PHkSENTATION  OP  DATA 


®8T 


WiSHtTn 


PR01,CIN(1ED  ADHINT  HTRATIOH  5TOP1KII 
Doga  (mala) 


Intravanoua  lnjaotlona  of  28 'Wf/kg  of 
reamathrln  in  95  paroant  athyl  Alcohol 
(350  my /ml)  S daya  ■ walk  (or, 3 waak  a In 
threa  male  Baagli  doge,  Blood  *amplee  wore 
drawn  t.wlon  waakly  for  blood  ollnloal 
chowiatry  itudlaa. 

Intravanoua  In jootiona  of  10  mg/kg  of 
raamathrin  In  95  percent  athyl  alcohol 
(100  mg/ml)  5 da  ye  a WaaK  for  1 waaka  In 
tliroo  mala  Baagla  doga.  Blood  aamplaa  warn 
drawn  twloa  weakly  for  blood  clinical 
ohamlatry  abudlaa. 

Intravanoua  Injictiona  of  0.1  ml/kg  of 
95  parcant  athyl  alcohol  (aolvant 
control)  5 lay a a waak  far  ) waaka  in 
flva  mala  Baagla  doga.  Blood  aamplaa  warn 
drawn,  tvioib  waakly  for  blood  ollnloal 
ohamlatry  atitdlia, 

All  animala  wara  naorcpalad  at  tha  and 
of  tha  31-ilay  fcaat  period,  Varloua 
tiaauaa  and  organa  wara  examined  for 
nioroacopia  loalona,* 

Tha  following  clinical  parametara  were 

Manured  i 

BOOT 

S0PT 

U>H 

Alkaline  phoaphataea 
Bilirubin 

aarma  olutamyl  Tranxpaptldain 

BUN 

sodium 

Potaaalum 

HHC  L'hol  inaataraau 

plaema  Choi inaataraau 


All  animala  appaarad  groaily  normal  and 
no  aign«  wara  no tad  if  tar  31  taat  day*. 


Thara  wore  no  algnl.fieant  differencial  in 
organ-to-body  waight  ratios  batwaon  taat 
and  control  animala.  Bynopali  of  data 
ia  found  in  Appendix  R, 


Compound  ralatad  hiatologioal  changaa 
wara  not  obaarvad  in  ahy  of  tha  axaminad 
tiaauaa  and  organa , Tha  only 
uiiaqulvocal  compound  ralatad  ohangaa 
wara  tha  injection  callulitle, 
aaaooiatad  vaictilltia,  and  tha  drainaga 
of  blood  from  fchoaa  laalnna  into 
ragional  lympli  nedan  dua  to  rapnated 
oompound  lnjaotiona. 

No  aigliif leant  trend*  warn  found 
diffarant  from  control  clinical 
uhamlatry  valuaa  in  any  taat  dog  given 
10  mgAg  or  25  mg/kg  raamathrin  par  day 
for  18  days » Bynopal e of  data  1b  found 
in  Appondix  8,  Tablea  1 through  4, 


"nterprbtation' 


Compound  producod  no 
eignificant  compound 
ralatad  changae  in 
aalaotod  en/ynn 
■ yet. emu . 


* Examined  tiaauaa  and  organa  wara  apinal  chord,  aya,  brain,  lung,  tranhaa,  haart,  tonail,  lymph  node,  aaophagua,  atomach, 
amall  intaatina,  oacum,  bona  marrow,  larga  intaatint,  panoraaa,  livar,  adranal  gland,  kidney,  aplaan,  urinary  biaddar, 
proetata,  tongua,  akin,  akalatal  muaclu,  thyroid  gland,  parathyroid  gland,  aalivary  gland,  bona,  and  taatua. 
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5.  DISCUSSION. 


a.  The  results  of  toxicity  studies  performed  by  USAEHA  show  that  larcr, 
doses  of  resmethrin  are  necessary  to  cause  toxic  responses  in  animals.  Tin 
findings  indicate  that  resmethrin  should  not  present  any  significant 
potential  health  hazard  to  man  as  a consequence  of  accidental  or  unavoidabl 
contact  with  the  technical  grade  compound. 


b.  A single  application  of  technical  grade  compound  did  not  irritate 
rabbit  akin  in  this  study,  but  application  of  a 33  percent  (w/v)  solution  in 
acetone  produaed  mild  primary  irritation  of  intact  skin  and  skin  surrounding 
abraded  areas.  Little  irritation  would  be  expected  from  a single  topical 
application  of  technical  grade  compound  since  there  was  only  a slight 
difference  between  the  gross  skin  irritation  scores  of  exposed  and  control 
rabbits  during  the  24-day  wear  test  in  which  rabbit  skin  was  exposed  to 
repeated  applications  of  re3methrin-impregnated  doth  (0.247  mg/cm2), 
teohnical  grade  resmethrin  (10  g) , and  1 percent  resmethrin  in  pyrax  powder. 


c.  Animal  data  from  skin  sensitization  studies  indicate  that  resmethrin 
would  not  be  expected  to  sensitize  human  skin  to  subsequent  compound  exposure 
nor  cause  a photochemical  irritation  reaction  from  exposure  to  sunlight. 


d.  Prenatal  toxiaity  in  rats  which  consumed  resmethrin  in  ground  feed, 
was  observed  only  at  a dosage  (1500  mgAg/day)  high  enough  to  kill  adult 
rats. 


e,  These  studies  show  that  resmethrin  is  non teratogenic  in  rats  and 
nonmutagenlc  in  an  in  vitro  test  system  and  indicate  that  it  would  probably 
not  be  detrimental  to  man. 

f.  A dosage  level  of  1500  mg/kg/day  was  necessary  to  produce  mortality 
in  rats  which  ingested  the  compound  in  ground  feed  in  14  and  90  day  feeding 
studies  even  though  toxic  signs  such  as  tremors  were  observed  at  the  375 
mg/kg/day  dosage  level. 

6.  CONCLUSIONS.  Technical  grade  resmethrin  does  not  present  any  acute  toxic 
hazard  to  man  from  accidental  ingestion  or  topical  exposure.  A concentration 
not  exceeding  0.25  mg/ cm2  of  the  synthetic  pyrethrold  insecticide  resmethrin 
as  a clothing  impregnant  or  1 percent  resmethrin  in  pyrax  powder  should 
present  no  toxic  hazard  to  man. 
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5.  DISCUSSION. 

a.  The  results  of  toxicity  studies  performed  by  USAEHA  show  that  large 
doses  of  resmethrin  are  necauaary  to  oause  toxic  responses  in  animals.  These 
findings  indicate  that  resmethrin  should  not  present  any  significant 
potential  health  hazard  td  man  as  a aonaeguence  of  accidental  or  unavoidable 
oontact  with  tho  technical  grade  compound. 

b.  A single  application  of  technical  grade  compound  did  not  irritate 
rabbit  skin  in  this  study,  but  application  of  a 33  percent  (w/v)  solution  in 
acetone  produced  mild  primary  irritation  of  intact  skin  and  skin  surrounding 
abraded  areas.  Little  irritation  would  be  Sxpected  from  a single  topical 
application  of  technical  grade  compound  since  there  was  only  a alight 
difference  between  the  grosa  skin  irritation  scores  of  exposed  and  control 
rabbits  during  the  24-day  wear  test  in  which  rabbit  akin  was  exposed  to 
repeated  applications  of  resmethrin-impregnated  cloth  (0,247  mg/om2), 
teohnioal  grade  resmethrin  (10  g),  and  1 percent  resmethrin  in  pyrax  powder. 

c.  Animal  data  from  skin  sensitization  studies  indicate  that  resmethrin 
would  not  be  expected  to  sensitize  human  skin  to  subsequent  compound  exposure 
nor  causa  a photochemioal  irritation  reaction  from  exposure  to  sunlight. 

d.  Prenatal  toxicity  in  rats  which  consumed  resmethrin  in  ground  feed, 
was  observed  only  at  a dosage  (1500  mgA^/day)  high  enough  to  kill  adult 
rats. 


e.  These  studies  show  that  resmethrin  is  nontoratogenic  in  rats  and 
nonmutagenic  in  an  in  vitro  test  system  and  indicate  that  it  would  probably 
not  be  detrimental  to  man. 

f.  A dosage  level  of  1500  mg/kg/day  was  necessary  to  produce  mortality 
in  rats  which  ingested  the  compound  in  ground  feed  in  14  and  90  day  feedinq 
studies  even  though  toxic  signs  such  as  tremors  were  observed  at  the  375 
mg/kg/day  dosage  level. 

6.  CONCLUSIONS.  Technical  grade  resmethrin  does  not  present  any  acute  toxic 
hazard  to  man  from  accidental  ingestion  or  topical  exposure.  A concentration 
not  exceeding  0.25  mg/om2  of  the  synthetic  pyrethrold  insecticide  resmethrin 
as  a clothing  impregnant  or  1 percent  resmethrin  in  pyrax  powder  should 
present  no  toxic  hazard  to  man. 
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7.  RECOMMENDATIONS.  Approval  should  ba  givan  for  the  use  of  the  synthetic 
pyrethroid  insactlcide  (5-tenayl-3~furyl)  methyl-2, 2-dimethyl - 
3- (2-methylpropenyl)  cyclopropanaaarboxylate  (resmathrin)  as  a clothing 
impragnant  or  as  a 1 percent  dust  in  pyrax  powdar  (auth  para  lb) . The  use 
concentration  should  not  exceed  0.25  mg/an2  in  cloth  or  -1  percent  dust  in 
pyrax  powder. 


K.  CLARK  SWENTZEL 
Biologist 

Toxicology  Division 
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Biologist 

Toxicology  Division 


APPROVED i 
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Chiof,  Radiological  and  Biological 
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SLIT  i 


SPEED! 


(5-BENZYL-3-FURY 
(2-METHYLPROPE^ 
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ROUTINE 
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APPENDIX  A 

WAVELENGTH  IN  MICRONS 
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8 

Hi 

11 

12 

P 14  15  16  17 

M-!'*-  -H-+-80 
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1900  1800  1700  1600  1600  1400  1300  .200  1100 

WAVENUMBER  CM" 1 

uiiiJi::.L 

1000 

(5-BENZYL. 3-FURYL)  METHYL- 2. 2 -DIM  ETHYL- 3- 
(2-METHYLPROPENYL)  CYCLOPROPANEC ARBOXYLATE 
(RESMETHRIN) 

GAlNt 

3% 

ROUTINE 

PERIOD, 

2 

200  CM'VmiN 

ORDINATE, 

0-100%T 
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APPENDIX  B 


GLOSSARY  OF  RECURRING  DEFINITIONS,  ABBREVIATIONS  AND  SYMBOLS 
USED  BY  THE  TOXICOLOGY  DIVISION,  USAEHA 


Definition*  of  medical  terms  and  abbreviations  used  in  this  report  are  in 
agreement  with  the  New  Gould  Medical  Dictionary.  Second  Edition,  published  tv 
the  Blakiaton  Division  of  McGraw-Hill  Book  Company,  Inc,  statistical  terms 
and  abbreviations  are  in  agreement  with  those  found  in  J.  Maxwell  Little's, 

An  Introduction  to  the  Experimental  Method,  1961,  Burgess  Publishing  Company, 
Minneapolis,  Minn.  The  following  terms  and  abbreviations  are  either  not 
found  in  the  above  references  or  have  been  modified  to  fit  the  special 
purposes  of  this  report.  Some  of  the  termB  have  been  included  below  for 
special  emphasis. 


WORD 


DEFINITIONS 

DEFINITION 


Acute  Exposure  or 
Application 


One  exposure  to  exogenous  test  material  for 
no  longer  than  8 hours.  Animals  are  normally 
observed  for  14  days  after  exposure. 


Approximate  Lethal  Dose 


Chronic  Exposure 


Garry  and  Routh  Unit 


In  range  finding  the  first  dose  of  the  lowest 
series  of  three  ascending  doses  (each  being 
50  percent  higher  in  concentration  than  the 
previous)  all  of  which  produce  fatalities. 

Repeated  daily  or  constant  exposure  to  a test 
material  for  180  or  more  days.  Postexposure 
observation  period  will  vary. 

That  amount  of  cholinesterase  activity  which 
causes  the  liberation  of  one  micromole 
of  SH  groups  from  acetylthiocholine  in 
3 minutes  at  37°c  per  milliliter  of  serum, 
plasma,  or  packed  red  cells  or  per 
gram  tissue. 


hazard  Evaluation  A study  performed  to  estimate  the  degree  of 

danger  associated  with  the  use  of  a material 
under  specified  conditions  of  use. 


International  Unit/Liter  That  amount  of  enzyme  which  will  catalyze  the 

transformation  of  In  mole  of  the.  substrate 
per  minute  under  defined  conditions.  Analyses 
in  these  studies  were  performed  at  37°C. 
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mg/dl 

Primary  Irritation 

Skin  Sensitizer 
Subohronic  Exposure 

Technical  Grade  Compound 


Milligrams  per  deciliter 

A local  inflammatory  reaction  of  the  skin, 
produced  by  a compound,  which  doeB  not  produce 
destruction  or  irreversible  change  at  the 
site  of  contact. 

A compound  which  produces  an  allargio  dermatitis 
under  the  conditions  of  the  test. 

Repeated  daily  or  constant  exposure  to  a test 
material  for  no1  longer  than  179  days  or  less 
than  2 days.  Post  observation  period  will  vary. 

As  produced  by  the  manufacturers  for  their 
commercial  compound > definition  dependent 
upon  manufacturer's  ariteria. 
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ABBREVIATIONS 


ABBREVIATION 


MEANING 


ALD 

approximate  lethal  dose 

BUN 

blood  urea  nitrogen 

DNCB 

dinitro chlorobenzene 

ED 

affective  dose 

GQTP 

Gamma  Glutamyl  Transpeptidase 

Kb 

hemoglobin 

ip 

intraperitoneal 

1R 

infrared 

iv 

intravenous 

LC50  06  hours) 

the  concentration  of  a liquid  required  to  : 
50  percent  of  thoee  exposed  for  96  hours. 

LDH 

lactic  dehydrogenase 

ld50 

median  lethal  dose 

p » < 0.01 

The  probability  of  the  change  from  normal 
or  control  being  due  to  chance  alone  is 
less  than  1 out  of  100. 

SOOT 

Serum  Glutamic  Oxaloacetic  Transaminase 

SGPT 

Serum  Glutamic  Pyruvic  Transaminase 

SC 

Bub cutaneous 

SD 

standard  deviation 

SE 

standard  error 

B-3 
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APPENDIX  C 

TABULATION  OP  TOXICITY  DOSES* 


VARIOUS  ROUTES  OF  ADMINISTRATION 


Tnhalation  4 -Hr  Vapor 


Commonly 
Used  Terms 

LD50  Single 
Oral  Dose  Rats 

Exposure  Mortality 
2/6  - 4/6  Rats 

LD50  Skin 
Rabbits 

Highly  toxic 

50  mg/kg  or  less 

100  ppm  or  less 

43  mg/kg  or  less 

Toxic 

51-500  mg/kg 

101-1,600'  ppm 

44-350  mgAg 

Moderatly 

toxia 

501-5,000  mg/kg 

1,001-10,000  ppm 

351-2, BOO  mg/kg 

Slightly 

toxic 

5,001-15,000  mg/kg 

10,001-100,000  ppm 

2,B01-22 ,600  mg/kg 

Practiaally 

nontoxia 

above  15,000  mg/kg 

>100,000  ppm 

above  22,600  mg/kg 

* Adapted  from  Hodge,  H.  C.  and  Sterner,  J.  H.  American  Industrial  Hygiene 
Association  Quarterly,  10i4.93  (December  1943) 
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APPENDIX  D 

FORMULATION  OF  ARTIFICIAL  (ECCRINF.)  SWEAT* 


Urea 

1.72  gm/1 

Glycine 

0,20  gm/1 

Glucoae 

0,03  gm/1 

Lactic  acid 

2.50  gm/1 

NaCl 

1.75  gm/1 

KC1 

0,22  gm/1 

nh4oh 

Sufficient  to  adjust  to  pH  5.0 

* Thia  formulation  includes  all  conotituents  described  by  S.  Rothman, 
"Phyeiology  and  Bioahemiatry  of  Skin,"  University  of  Chicago  Press  (1954) 
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APPENDIX  E 

EVALUATION  OF  SKIN  REACTIONS* 


Erythama  and  Eachar  Formation 

No  erythama  0 

Y«icy  alight  erythema  (barely  perceptible)  1 

Well  defined  erythema  2 

Moderate- to-aevere  erythema  3 

Severe  erythema  (beet  redness  to  slight  4 

eachar  formation) 


Edema  Formation 

No  edema  o 

Very  slight  (barely  perceptible)  1 

Slight  edema  (edges  of  area  well  defined  2 

by  definite  raising) 

Moderate  edema  (edges  raised  approximately  3 

1 mm) 

Severe  edema  (raised  more  than  1 mm  and  4 

extending  beyond  area  of  exposure) 


* An  individual  irritation  score  Ib  equal  to  the  sum  of  the  scores  for  edema 
formation  and  erythema  and  eschar  formation. 
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APPENDIX  F 

PRIMARY  IRRITATION  EVALUATION  PROGRAM 
DEFINITIONS  OF  CATEGORIES  OF  COMPOUNDS  BEING 
CONSIDERED  FOR  ACUTE  APPLICATIONS 

CATEGORY  I - (Formerly  Categories  I and  II)  - Compounds  producing  no  primary 
irritation  of  the  intact  3kin  or  no  greater  than  mild  primary  irritation  of 
the  skin  surround  an  abrasion.  (INTERPRETATION*  No  restriction  for  acute 
application  to  the  human  skin.) 

Except  when  specifically  requested  for  individual  compounds,  the 
following  Eye  Injury  Categories  A through  F,  are  determined  only  for  those 
compounds  which  are  in  Category  I, 

EYE  CATEGORIES* 

A,  Compounds  nonlnjurious  to  the  eye.  INTERPRETATION t Irritation  of 
human  eyas  is  not  expected  if  the  compound  should  accidentally  get  into  the 
eyes,  provided  it  is  washed  out  as  soon  as  possible. 

B.  Compounds  producing  mild  Injury  to  the  cornea.  INTERPRETATION i 
Should  be'  used  with  caution  around  tRe  Wyes. 

C,  Compounds  producing  mild  injury  to  the  cornea,  and  in  addition  some 
injury  to the  conjunctiva.  INTERPRETATION*  Should  be  used  with  caution 
around  the  eyes  and  mucosa. 

D,  Compounds  producing  moderate  injury  to  the  cornea.  INTERPRETATION  * 
Should  be  used  with  extreme  caution  around  the  eyes. 

E . compounds  producing  moderate  Injury  to  the  cornea,  and  in  addition 
producing  some  injury  to'  the  conjunctiva.  INTERPRETATION*  Should  be  used 
with  extreme  caution  around  the  eyes  and  mucosa. 

F . Compounds  producing  severs  injury  to  the  cornea  and  to  the 
conjunctiva.  INTERPRETATION  * ' Should  be  used  wTtfT  extreme  caution.  It  is 
reaommanded  that  use  be  restricted  to  areas  other  than  the  face. 

CATEGORY  II  - (Formerly  Category  III)  - Compounds  producing  mild  primary 
irritation  of  the  intact  skin  and  the  skin  surrounding  an  abrasion. 
(INTERPRETATION i Should  be  used  only  on  human  skin  found  by  examination  to 
have  no  abrasions  or  may  be  used  as  a clothing  imprcgnnnt.  However,  if  the 
compound  might  oome  in  contact  with  abraded  skin,  a prophetic  patch  test 
should  be  conducted  on  human  skin  to  determine  primary  irritation  potential) 
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CATEGORY  III  - (Formerly  Category  IV)  - Compounds  producing  moderate  primary 
irritation  of  the  intact  akin  and  the  skin  surrounding  an  abrasion. 

( INTERPRETATION t Should  not  be  used  directly  on  the  skin  without  a prophetic 
patch  test  having  been  conducted  on  humans  to  determine  irritation  potential 
to  human  skin.  May  be  used  without  patch  testing,  with  extreme  caution,  as 
clothing  impregnants.  Compound  should  be  resubmitted  in  the  form  and  at  the 
intended  use  concentration  eo  that  its  irritation  potential  aan  be  reexamined 
using  other  test  techniques  on  animals,  prior  to  human  testing). 

CATEGORY  IV  - (Formerly  Categories  V and  VI)  - Compounds  producing  moderate 
to  severe  primary  irritation  of  the  intact  akin  and  of  the  skin  surrounding 
an  abrasion  and,  in  addition,  producing  necrosis,  vesiculation  and/or 
eschars,  (INTERPRETATION » should  be  resubmitted  for  testing  in  the  form  and 
at  the  intended  use  aonoentration.  Upon  resubmiesion,  its  irritation 
potential  will  be  reexamined  using  other  test  techniques  on  animals,  prior  to 
possible  prophetic  patch  testing  in  humans,  at  concentrations  which  have  been 
shown  not  to  produce  primary  irritation  in  animals). 

CATEGORY  V - (Formerly  Category  VII)  - Compounds  impossible  to  classify 
because  of  staining  of  the  skin  or  other  masking  affects  owing  to  physical 
properties  of  the  compound.  ( INTERPRETATION t Not  suitable  for  use  on 
humans) . 
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APPENDIX  (i 


2 4-DAY  RABBIT  WEAR  TEST 

SUMMARY  OP  SKIN  IRRtTATION  SCORES*  (DORSAL/VENTRAE)  MEANiSD 


nav 

of  Test 

Type  of  Application 

3 

6 

10 

13 

17 

;>o 

24 

Exposed 

Cotton  aloth  treated  with 

0.7 

0.7 

1.2 

0.7 

0.6 

0.6 

0.4 

resmethrin  (0.247  ttg/cra'1) 

±0.3 

±0.3 

±1.2 

±0.5 

±0,5 

±0,5 

±0.5 

1.2 

0.6 

0,6 

o.4 

0.4 

0.4 

0.4 

±1.1 

±0.6 

±0.7 

±0.4 

±0.5 

±0.6 

±0.4 

Cotton  aloth  treated  with 

1.0 

0.6 

0.5 

0.6 

0.5 

0.5 

0.2 

resmethrin  (0,247  mg/om'!) 

i0.fi 

±0.4 

±0.5 

±0.4 

±0.5 

±0.3 

±0,3 

over  1 milliliter  of 
sweat  (ref  Appendix  D) 

0.5 

0.4 

0,5 

0.2 

0,2 

0.5 

0.4 

iO.B 

±0.5 

±0.7 

±0.3 

±0.3 

±0.5 

±0.4 

Cotton  aloth  treated  with 

1.1 

1.1 

1,6 

1.3 

0.7 

1.1 

0.9 

acetone  over  10  grume  of 

±0.8 

±0.4 

11.2 

±0,G 

±0,4 

±0.7 

10.G 

technical  grade  rasmethrin 

0.9 

0.6 

0.9 

0.9 

0.7 

0.7 

0.7 

±0,9 

±0.0 

±0.8 

±0.7 

*0,9 

±0.1 

±0,6 

Untreated  cotton  aloth  over 

0.8 

0.4 

0.8 

0.2 

0.4 

0.2 

0.2 

1 gram  per  kilogram  of  body 

±0.6 

±0.6 

±0,7 

+0.3 

10.4 

+ 0.4 

±0.4 

weight  of  1 peraent 
reemethrin  in  pyrax  powdor 

0.5 

0.5 

0.7 

0.4 

0.5 

0.4 

0.3 

±0.4 

±0.0 

±0,5 

±0.7 

±0,6 

±0.7 

±0.4 

Controle 

Cotton  cloth  treated  with 

0,3 

0.5 

0.5 

0.B 

0.4 

0.4 

0.5 

acotono 

±0,4 

±0.4 

±0.5 

10.9 

±0.4 

±0,4 

±0.4 

0.5 

0.5 

0.3 

0.3 

0.3 

0.4 

0.3 

±0.8 

±0.4 

±0.4 

±0.4 

±0.4 

±0.6 

±0.4 

Cotton  oloth  t.reetod  with 

0.6 

0.2 

0.3 

0.6 

0.4 

0.4 

0.2 

eoetona  over  1 milliliter 

±0,5 

±0.3 

±0.4 

±0.6 

±0,3 

±0.4 

±0.3 

of  sweat 

0.5 

0.3 

0.3 

0.2 

0.2 

0.1 

0.1 

i 0.7 

±0.4 

10.4 

±0.3 

±0.3 

10.2 

±0.2 

Untreated  cotton  cloth  over 

0.8 

0.5 

0.6 

0.5 

0.3 

0.4 

0.3 

1 gram  por  kilogram  of  body 

±0.4 

±0.5 

±0,6 

±0.4 

±0.4 

±0.3 

±0.1 

waight  of  pyrax  powder 

1.0 

0.6 

0.7 

0.3 

0.5 

0.3 

0.3 

±0,6 

±0,6 

±1.0 

±0.6 

±0.4 

±0.4 

±0.3 

* The  irritation  scoring  eyatam  found  in  Appendix  E was  uaad  in  the 
evaluation  of  akin  reaponeea. 
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APPENDIX  H 


24-DAY  RABBIT  WEAR  TEST 
SUMMARY  OF  ORGAN-TO-BODY  WEIGHT  RATIOS 
MALE  RABBITS 


Type  Appliaation 

Terminal 
Body  Weight 
(kg) 

Mean  Organ-to-Body  Weight  Ratios 
(gms/100  gms  body  weight) ±SD 
Liver  Lung  Kidney  Testes  Spleen 

Exposed 

Cotton  cloth  treated  with 

3.62 

3.25 

0.56 

0.66 

0.16 

0,05 

reemethrin  (0,247  mg/am2) 

±0.40 

±0.64 

±0,19 

±0.07 

±0.04 

±0.02 

Cotton  cloth  treated  with 

3.50 

3.17 

0.68 

0.68 

0.16 

0.05 

reamethrin  (0.247  mg/ cm2) 

±0.20 

±0.40 

±0.18 

±0.06 

±0.03 

±0.02 

over  1 milliliter  of 
sweat  (ref  Appendix  D) 


Cotton  cloth  treated  with 
acetone  over  10  grams  of 
technical  grade  reamethrin 

3.54 

±0.25 

3.10 

±0,40 

0.84 

±0.20 

0.69 

±0,06 

0.18 

±0.02 

0.04 

±0.01 

Untreated  cotton  cloth  over 
1 gram  per  kilogram  of  body 
weight  of  1 percent 
reamethrin  in  pyrax  powder 

3.45 

±0.40 

3.02 

±0.70 

0.54 

±0.20 

0.66 

±0.10 

0.16 

±0.03 

0.05 

±0.02 

Controls 

Cotton  cloth  treated  with 
acetone 

3.72 

±0.18 

3.08 

±0,30 

0.65 

±0.20 

0.58 

±0.05 

0.14 

±0.03 

0.03 

±0.01 

Cotton  doth  treated  with 
acetone  over  1 milliliter 
of  sweat 

3.77 

±0.32 

3.23 

±0.40 

0.75 

±0.20 

0.65 
" ±0.06 

0.16 

±0.04 

0.03 

±0.01 

Untreated  cotton  cloth  over 
1 gram  per  kilogram  of  body 
weight  of  pyrax  powder 

3.55 

±0.47 

2.94 

±0.30 

0.51 

±0.14 

0.68 

±0.10 

0.15 

±0.04 

0.05 

±0.03 
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APPENDIX  I 


TABLE  1.  24-DAY  RABBIT  WEAR  TEST  - SUMMARY  OF  SOOT  RESULTS  (INTERNATIONAL 
UNITS/LITER) 


Pretest  Period  of  Test  - Meant sd 

(7  weeks) 


Type  Application 

Meant SD 

pay  5 

Day  12 

Dav  19 

Dav  24 

Exposed 

Cotton  oloth  treated  with 
resmethrin  (0.247  mg/cm2) 

18.3 

±4.5 

21.5 

±8.7 

20.2 

±8.5 

25.9 

±16.6 

24.9 

±21.9 

Cotton  cloth  treated  with 
resmethrin  (0.247  mg/cm2) 

22.6 

±4.9 

25.5 

±12.4 

17.8 

±5.6 

21.7 

±7.5 

22.4 

±14.4 

over  1 milliliter  of  sweat 
sweat  (ref  Appendix  D) 


Cotton  cloth  treated  with 

16.2 

18.0 

13.3 

16,5 

17.6 

aoetone  over  10  grams  of 
technical  grade  resmethrin 

±4.9 

±5.8 

±3.2 

±3.8 

±8.8 

untreated  aotton  cloth  over 

23.4 

23.6 

23.9 

25.4 

21.2 

1 gram  per  kilogram  of  body 
weight  of  1 percent 
resmethrin  in  pyrax  powder 

±6.8 

±9.4 

±11.4 

±10.8 

±12.5 

Control 

Cotton  cloth  treated  with 

19.9 

21.9 

16.0 

18.8 

16.5 

acetone 

±4.3 

±6.5 

±6.5 

±7.5 

±5.2 

Cotton  cloth  treated  with 

19,1 

16.5 

14.5 

13,6 

20.7 

acetone  over  1 milliliter 
of  sweat 

±3.5 

t4 . 6 

±4.6 

±3.1 

±13.9 

Untreated  cotton  cloth  over 

18.5 

19.0 

18.8 

28.0* 

22.3 

1 gram  per  kilogram  of  body 

±3.1 

±4.2 

±8.5 

±12,0 

±6.3 

weight  of  pyrax  powder 


* Significantly  different  from  pretest  mean  at  0.01  level  of  probability. 
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TABLE  2.  24-DAY  RABBIT  WEAR 
UNITS/LITER) 

TEST  - SUMMARY 

OF  SGPT 

RESULTS 

(INTERNATIONAL 

Type  Application 

st* 

Preteat 
(7  weeks) 
MeaniSD 

Period  of  Test  - MeaniSD 
Day  5 Day  12  Day  19 

Day  24 

Exposed 

Cotton  cloth  treated  with 

43.4 

52.4 

43.1 

40.7 

41.2 

reamethrin  (0,247  mg/cm2) 

ill. 4 

il4. 2 

±10.9 

ill. 9 

110.6 

Cotton  cloth  treated  with 

38.3 

40.5 

30.3 

31.1 

33.1 

reamethrin  (0.247  mg/cm2) 

ill.  4 

i7.5 

16.1 

17.1 

18,4 

over  1 milliliter  of 
sweat  (raf  Appendix  D) 


Cotton  cloth  treated  with 

36.0 

53.8* 

35.2 

27.9 

28,. 6 

acetone  over  10  grama  of 
technical  grade  reamethrin 

±13.3 

±25.3 

±10.2 

±9.7 

±10.7 

Untreated  cotton  cloth  over 

51.2 

59.5 

46.6 

42.9 

39.7 

1 gram  per  kilogram  of  body 
weight  of  1 percent 
resmethrin  in  pyrax  powder 

±16.2 

±8.3 

±14.9 

±9.6 

±9.3 

Controls 

Cotton  cloth  treated  with 

33.8 

42.9 

33.3 

25.4 

30.2 

acetone 

±12.3 

±17.4 

±11.5 

±10.6 

±12.5 

Cotton  cloth  treated  with 

30.7 

29.3 

29.5 

24.1 

29.1 

acetone  over  1 milliliter 
of  sweat 

±12.3 

±13.2 

±8.5 

±9.0 

±13.1 

Untreated  cotton  cloth  over 

42.3 

48.6 

43.3 

38.3 

39.7 

1 gram  per  kilogram  of  body 
weight  of  pyrax  powder 

±12.7 

±12.2 

±16.3 

±13.6 

±13.1 

* Significantly  different  from  preteBt  mean  at  0.01  level  of  probability. 
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TABLE  3.  2 4-DA V RABBIT  WEAR  TEST  - SUMMARY  OF  LDH  RESULTS  (INTERNATIONAL 

UNITS/LITER) 


Pretest  Period  of  Test  - MeantSD 

(7  Weeks) 


Tvte  Application 

MeantSD 

Day  5 

Day  12 

Day  19 

Day  24 

Exposed 

Cotton  cloth  treated  with 

159.3 

•187.8 

135.3 

194.6 

136.7 

resmethrin  (0,247  mg/ cm2) 

154,6 

±85.4 

±65.0 

±54.9 

±57.7 

Cotton  cloth  treated  with 

193.5 

181.8 

147.3 

198.3 

132.3 

resmethrin  (0.247  mg/am2) 

±48.2 

±42.7 

±58.7 

±48.2 

±59.2 

over  1 milliliter  of  Bweat 
(ref  Appendix  D) 


Cotton  cloth  treated  with 
acetone  over  10  grams  of 
technical  grade  resmethrin 

119.1 

±37.5 

124.6 

±71.7 

151.9 

±66.2 

90.3 

±32.5 

105.1 

±41.3 

Untreated  cotton  cloth  over 
1 gram  per  kilogram  of  body 
weight  of  1 percent 
resmethrin  in  pyrax  powder 

134.9 

±26.1 

130.0 
±6B  . 0 

155.4 

±85.3 

' 103.1 
±35.0 

108.8 

±46,6 

Controls 

Cotton  cloth  treated  with 
acetone 

231.8 

±67.2 

200.4 

±67.7 

119.1 

±73.4 

181.4 

±52.7 

139.0 

±41,5 

Cotton  cloth  treated  with 
acetone  over  1 milliliter 
of  sweat 

187.9 

±64.4 

199.3 

±63.2 

115.9 

±37.5 

149.4 

±103,0 

214.8 

±57,5 

untreated  cotton  cloth  over 
1 gram  per  kilogram  of  body 

155.6 

±43.8 

205.9 

±59.0 

148.8 

±68.1 

160.0 

±6Bt4 

173.7 

±43.9 

weight  of  pyrax  powder 
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TABLE  4.  24-DAY  RABBIT  WEAR  TEST  - SUMMARY  OF  ALKALINE  PHOSPHATASE  RESULTS 
(INTERNATIONAL  UNITS/LITER) 


Tvpe  Application 

Pretest 
(7  Weeks ) 
MeaniSD 

Period  of  Teat  - MeantSD 
Dav  5 Dav  12  Day  19  Day  24 

Exposed 

Cotton  cloth  treated  with 

128.0 

67.3* 

67,9* 

66.2* 

66.8* 

reemethrin  (0,247  mg/cm2) 

±39.4 

±45.1 

±34.3 

±40.7 

±41.6 

Cotton  cloth  treated  with 

145.1 

70.2* 

65.2* 

76.7* 

68.3* 

resmethrin  (0.247  mg/om2) 

±53.8 

±21.0 

±25.4 

±28.7 

±20.9 

over  1 milliliter  of  aweat 
(ref  Appendix  D) 


Cotton  cloth  treated  with 
aaetone  over  10  grams  of 
technical  grade  resmethrin 

159.3 

±57.5 

62.6* 

±18.8 

57.9* 

±16.4 

64.3* 

±15,9 

62,8* 

±19.3 

Untreated  cotton  cloth  over 
1 gram  per  kilogram  of  body 
weight  of  1 percent 
resmethrin  in  pyrax  powder 

145.3 

±44.3 

68.0* 

±30.6 

69.7* 

±28.3 

72.2* 

±29.6 

63.1* 

±2.5.1 

Controls 

Cotton  cloth  treated  with 
acetone 

133.2 

±39.2 

66.4* 

±27.4 

61.3* 

±25.6 

65.3* 

±25.4 

50. 0* 
±11.8 

Cotton  doth  treated  with 
acetone  over  1 milliliter 
of  sweat 

138.9 

±26.7 

71,4* 

±30.6 

71.1* 

±24.3 

67.8* 

±26.0 

61.7* 

±25.9 

Untreated  cotton  cloth  over 
1 gram  per  kilogram  of  body 
weight  of  pyrax  powder 

130.1 

±21.6 

58.7* 

±12.6 

57.3* 

±17.9 

55.4* 

±17.5 

54.4* 

±15.9 

* Significantly  different  from  pretest  mean  at  0.01  level  of  probability. 
Pathological  review  of  liver  failed  to  uncover  developing  abnormalities. 
Change  wae  not  attributed  to  teBt  compound  effect. 
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TABLE  5.  24-DAY  RABBIT  WEAR 

TEST  - SUMMARY 

OF  BUN 

RESULTS 

(mg/dl ) 

Type  Application 

Pretest 
(7  Weeks) 
MeantSD 

Period  of  Test  - Mean±SD 
Dav  5 Day  12  Dav  19  Day  24 

Exposed 

Cotton  cloth  treated  with 

16.8 

19.8* 

15.4 

15.3 

22.8* 

reamethrin  (0,247  mg/ cm2) 

±1.7 

±4.0 

±3.4 

±2.6 

±2.7 

Cotton  cloth  treated  with 

18.3 

18.5 

19.5 

13.5* 

22.6* 

reamethrin  (0,247  mg/om2) 

±2.3 

±4.4 

±10.2 

±2.8 

±3.4 

over  1 milliliter  of  aweat 
(raf  Appendix  D) 


Cotton  oloth  treated  with 

17.5 

14.2 

17.7 

17.4 

22.5 

acetone  over  10  grams  of 

±3.3 

±3.2 

±4.7 

±3.7 

±6.5 

technical  grade  reemathrin 

Untreated  aotton  aloth  over 

17.3 

14.5 

15.4 

18.4 

21.4 

1 gram  per  kilogram  of  body 

±2.9 

±2.1 

±3.3 

±1.8 

±5.2 

weight  of  1 percent 
reamethrin  in  pyrax  powder 


Controls 


Cotton  cloth  treated  with 

19.7 

15.8* 

15.4* 

16.4 

14.4* 

acetone 

±2.7 

±1.3 

±1.3 

±2.9 

±3.6 

Cotton  cloth  treated  with 

17.9 

14.4 

15.0 

16.4 

17.1 

acetone  over  1 milliliter 

±2.3 

±3.6 

±2.5 

±2.4 

±2.5 

of  aweat 

Untreated  aotton  cloth  over 

10.5 

13.4* 

16.0 

17.0 

22. 8 

1 gram  per  kilogram  of  body 

±2.1 

±2.4 

±2.5 

±3.1 

±5.4 

weight  of  pyrax  powder 


* Significantly  different  from  pretest  mean  at  0.01  level  of  probability. 
Pathological  review  of  kidney  failed  to  uncover  developing  abnormalities. 
Change  was  not  attributed  to  teat  compound  effect. 
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APPENDIX  J 


TABLE  1,  14-DAY  FEEDING  STUDY  - SUMMARY  OF  DIET  CONSUMPTION  AND  DOSAGE  DATA 
- FEMALE  RATS  (SPRAGUE-DAWLEY) 


Grama  diat  oonsumed/rat/day 

13.5 

13.9 

12.9 

12.5 

12.5 

3.2 

Grama  diat  oonaumed/kg/day 

90 

86 

84 

82 

89 

28 

Maan  weight  gain  of  rata 

34 

30 

21 

9 

4 

-38* 

p during  atudy  (grama) 

Feed  utilisation  (total 
body  weight  gain/total 
food  consumed) 

0.17 

0.14 

0.11 

0.05 

0.02 

-2.41 

Grama  water  intake/rat/day 

27.6 

31.5 

24.8 

31.1 

26.4 

19.0 

K 

Grama  water  intakeAg/day 

184 

195 

162 

205 

189 

166 

Mean  terminal  body 
| weight  (grama) 

167 

177 

163 

155 

142 

96 

Actual  mean  dosage 

- — 

323 

630 

1230 

2670 

1680 

resmethrin  (mg/kg/day) 
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TABLE  2.  14 -DAY  FEEDING  STUDY  - SUMMARY  OF  DIET  CONSUMPTION  AND  DOSAGE  DATA 

- MALE  RATS  (SPRAOUE-DAWLEY ) 


Projected  do  a age  Rtamathrin  Lava  la  (mcAg/dayT 
solvent 

control  375  750  1500  3000'  6000 


Grama  diet  oonaum*d/rat/day  19,5 

Grama  diat  conaumad/Kg/day  85 

Mean  weight  gain  of  rata  84 

during  atudy  (grama) 

Feed  utilisation  (total  0.29 

body  weight  gain/total 
food  consumed) 

Grama  water  intake/rat  A3  ay  Si. 5 

Grama  water  intakeAg/day  138 

Mean  terminal  body  270 

weight  (grama) 

Actual  mean  dosage  — — 

reamethrin  (mq/kq/A&y) 


18.6 

18.4 

16.8 

11.0 

14.2 

83 

86 

83 

64 

85 

77 

61 

31 

-20* 

-51* 

0.28 

0.22 

,,  0.12 

-o.ie 

-0.65 

35.2 

33.7 

36.2 

28.1 

24.8 

158 

162 

180 

164 

149 

261 

239 

216 

161 

135 

310 

660 

1250 

1923 

5100 

* Repreaenta  body  weight  decrease. 
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APPENDIX  X 

TABLE  1,  14-DAY  FEEDING  STUDY  - SUMMARY  OF  ORGAN-TO-BODY  WEIGHT  RATIOS  - 
FEMALE  RATS  (SPRAGUE-DAWLEY) 


~ Terminal  Mean  Organ-to-Body  Weight  Ratios 

Body  Weight  (gms/100  gma  body  weight) ±SD 

Po«*q«  (qm)  Lung  Liver  Kidney  spleen 


Solvent  Control 

167 

0.70 

4.07 

0.82 

0,31 

±9 

±0.09 

±0.17 

±0.06 

±0.02 

375.0  mg/kg/day 

177 

0.71 

4.65* 

0.81 

0.28 

±7 

±0.04 

±0.02 

±0,06 

±0.03 

750.0  mg/kg/day 

163 

0.69 

5,37* 

0.90 

0.28 

±8 

±0.06 

±0.22 

±0.05 

±0.04 

1500.0  mg/kg/day 

155 

0.77 

6.25* 

0.90 

0.30 

±15 

±0.16 

±0.35 

±0.08 

±0.04 

3000.0  mg/kg/day 

142* 

0.74 

7.22* 

0.94 

0.29 

±12 

±0.07 

±0.39 

±0.10 

±0.08 

6000.0  mg/kg/day 

96* 

..... 



±8 

* significantly  different  from  solvent  control  at  .01  level  of  probability. 
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TABLE  2.  14-DA’  FEEDING  STUDY  - SUMMARY 

MALE  RATS  ( SRRAGUE-D AWLEY ) 

OP  ORGAN' 

-TO- BODY 

WEIGHT 

RATIOS  - 

Dosage 

Terminal 
Body  Weight 

(gm) 

Mean  Organ-to-Body  Weight  Ratios 
(gms/100  gms  body  weight) ±SD 
Lung  Liver  Kidney  Spleen  Testes 

Solvent  Control 

270 

0.54 

4.79 

0.82 

0.25 

1.06 

*17 

*0.05 

±0.33 

*0.08 

±0.02 

±0.06 

375.0  mgAg/day 

261 

0.58 

5.30 

0.85 

0.25 

1.00 

±17 

*0.06 

*0.29 

±0.11 

*0.03 

±0.08 

750.0  mgAg/day 

239 

0.62 

5.58* 

0.94 

0.27 

1.17 

*18 

*0.16 

±0.27 

±0.08 

±0.04 

±0.14 

1500.0  mgAg/day 

216* 

0.56 

6.24* 

0.96 

0.29 

1.35* 

*11 

*0.04 

*0.34 

±0.05 

±0.03 

±0.13 

3000. o mgAg/day 

161* 

0.70* 

7.77* 

1.04* 

0.26 

1.40* 

*8 

*0.02 

±0.63 

*0.05 

±0.03 

±0.15 

6000.0  mgAg/day 

135* 

1,26* 

6.80* 

1.36* 

... 

1.26 

*20 

— 

•MPBM 

... 

•MMIM 

* Significantly  different  from  solvent  control  at  0,01  level  of  probability. 
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APPENDIX  L 

TABLE  1.  14-DAY  FEEDING  STUDY  - SUMMARY  OF  DIET  CONSUMPTION  AND  DOSAGE  DATA 
- FEMALE  RATS  (LONG -EVANS) 


Proieot  Dosage 

Reamethrin  Levels  img/kq/dav) 

Solvent 

Control 

94 

188 

375 

750 

1500 

3000 

Grama  diet  conaumed/rat/day 

IS. 6 

15.9 

15.5 

16.5 

13.5 

9.8 

10.5 

Grama  diet  oonaumed/kg/day 

93.6 

97.4 

95,8 

103.0 

89.0 

72.5 

84.4 

Mean  weight  gain  of  rats 
during  atudy  (grama) 

50.2 

45.6 

44.0 

41.6 

32.8 

-4.8* 

-19.3* 

Feed  utilization  (total 
body  weight  gain/total 
food  conaumad) 

0.21 

0.19 

0.19 

0.17 

0.16 

-0.03 

-0.87 

Grama  water  intake/rat/day 

32.9 

26.8 

26.4 

25.4 

23.  V 

19.8 

39.7 

Grains  water  intake/kg/day 

197.6 

164.0 

163.7 

159.0 

156.0 

147,0 

318,0 

Mean  terminal  body  weight 
(grama) 

192.1 

186.5 

184.5 

181.3 

168.3 

137.3 

116.1 

Aotual  mean  dosage 
reamethrin  (mg/kg/day) 

90 

180 

386 

668 

1080 

2532 

* Represents  body  weight  loss. 
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TABLE  2.  14-DAY  FEEDING  STUDY  - SUMMARY  OF  DIET  CONSUMPTION  AND  DOSAGE  DATA 
- MALE  RATS  (LONG-EVANS) 


Proiactad  Dosage  Reamafchxln  Levels 

Solvent 

Control 

94 

138 

375 

750 

1300 

3000 

Grama  dint  oonaumed/rat/day 

id. 3 

12.4 

15.2 

15.4 

14.6 

14.6 

6.3 

Grama  diet  oonsumad/kg/day 

83.8 

64.8 

78.7 

79.3 

77.9 

91.7 

42.2 

Maan  waight  gain  of  rats 
during  study  (grama) 

48.1 

42.8 

35.6 

39.6 

26.1 

-25.7* 

-15.2* 

Feed  utilization  (total 
body  waight  gain/total 
food  consumed) 

0.18 

0.20 

0.15 

0.16 

0.11  -0,15 

-0.68 

Grama  water  intaka/rat/day 

33.7 

19.6 

23.8 

26.0 

29.5 

32.1 

20.3 

Grama  watar  intake/kg/day 

172.8 

102.3 

123.4 

133.7 

156.9 

200.7 

133.8 

Mean  terminal  body  weight 
(grams) 

219.3 

218 

211.5 

215.1 

203.0 

155.0 

144.0 

Actual  mean  dosage 
resznethrin  (mgAg/day) 

60.9 

147.9 

297.3 

584 . 0 

1375.0 

3 266.0 

* Represents  body  weight  loss. 
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APPENDIX  M 

TABLE  1.  14-DAY  FEEDING  STUDY  - SUMMARY  OF  ORGAN-TO-BODY  WEIGHT  RATIOS  - 
FEMALE  RATS  (LONQ-EVANS) 


Dosage 

Terminal 
Body  Weight 

Mean  Organ-to-Body  Weight  Rktios 
(gme/100  gme  body  weight) ±SD 
Lung  Liver  Kidney  Spleen 

Solvent  Control 

193.0 

0.62 

5.53 

0.91 

0.28 

±18.2 

±0.08 

±0.68 

±0.15 

±0.04 

94  ng/kg/duy 

186.5 

0.71 

4.B7 

0.84 

0.28 

±12.4 

±0.07 

±0.62 

±0.15 

±0.03 

180  mg/kg/day 

184.5 

0,84 

5.02 

0.87 

0.27 

±11.0 

±0.17 

±0.88 

±0.14 

±0.04 

375  mg/kg/day 

181.3 

0.91 

6.60 

u,87 

0.27 

±8.3 

±0.20 

±0.44 

±0.06 

±0.04 

750  mg/kg/day 

168.3 

0.98 

6.95* 

0.92 

0.27 

±13.9 

±0.43 

±0.68 

±0.05 

±0.03 

1500  mg/kg/day 

137.3* 

1.10 

9.94* 

0.98 

0.25 

±15.6 

±0.36 

±1.38 

±0.17 

±0.03 

3000  mg/kg/day 

-- - 

— - 

— 

* Significantly  different  from  solvent  control  at  0.01  level  of  probability 
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TABLE  2.  14-DAY  FEEDING  STUDY  - SUMMARY  OF  ORGAN-TO-BODY  WEIGHT  RATIOS  - 
MALE  RATS  (LONG-EVANS) 


Doe age 

Terminal 
Body  Weight 

(gtn> 

Maan  Organ-to-Body  Weight  Ratios 
(gms/100  gms  body  weight) ±SD 
Luna  Liver  Kidney  Splash  Testes 

Solvent  Control 

219.3 

1.15 

4.78 

0.88 

0.24 

1.22  ’ 

133.7 

±0.50 

±0.20 

±0.12 

±0.03 

±0.21 

94  mgA9/d»Y 

218.0 

0.69 

4,68 

0.90 

0.24 

1.15 

±34.1 

±0.27 

±0.45 

±0.12 

±0.05 

±0.20 

188  mgAg/day 

211.5 

0.70 

4.99 

0.91 

0.24 

1.24 

±31.8 

±0.15 

±0.62 

±0.06 

±0.03 

±0.18 

375  mgAg/day 

215.2 

0.87 

6.10* 

0.97 

0.21 

1.17 

±22.8 

±0.40 

0.32 

0.08 

0.04 

0.07 

750  mgAs/day 

203.0 

0.81 

6.91* 

0.93 

0.20 

1.25 

f 

±17.8. 

±0.22 

±1.06 

±0.11 

±0.02 

±0.15 

1500  mg/kg/day 

155.0* 

0.91 

0.29* 

0.99 

0.22 

1.45 

±25.2 

±0.46 

±0.86 

±0.08 

±0.03 

±0.26 

3000  mgAgAay 

— 

— 

— 

— 

— 

* Significantly  different  from  solvent  control  at  0.01  level  of  probability. 
Pathologiaal  review  of  liver  failed  to  uncover  developing  abnormalities. 
Change  waB  not  attributed  to  test  compound  effect. 
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APPENDIX  N 

90-DAY  FEEDING  STUDY 
GENERAL  DESCRIPTION  OF  TEST  PLAN 

A 90-day  feeding  study  was  conducted  with  Long-Bvans  rats.  The  maleB  weighed 
220-270  grams  and  the  females  weighed  160-190  grams  when  submitted  to  test 
and  had  been  preconditioned  to  the  special  feeding  study  cages  and  ground 
feed  for  2 weeks  prior  to  the  start  of  the  Btudy.  The  level  of  resmethrin  in 
the  feed  was  established  in  accordance  with  the  data  obtained  in  a 14-day 
feeding  study  on  Sprague-Dawley  Wistar-darived  ratB.  Dosages  calculated  at 
0.5  logio  intervals  were  as  follows! 


Projected  Dosages 

mg/kg/day  

Actual.  Dosages 
mg/kg/d ay 
Male 

Female 

Acetone  Solvent  Control 

0.0 

0.0 

3 

2.7 

6 

— 

7.0 

25 

21.7 

22.2 

75 

66.3 

66.5 

240 

210.8 

219.2 

750 

678.5 

723.8 

2400 

— 

* 

* Rats  died  before  accurate  food  consumption  could  be  measured. 


Concentrations  of  resmethrin  in  the  feed  were  adjusted  every  2 weeks  in  order 
to  maintain  a constant  dosage  level.  All  rata  remaining  at  the  end  of  the  13 
week  test  period  were  sacrificed  at  which  time  blood  samples  were  taken  via 
cardiac  punctura  for  clinical  chamistry  teste.  Organ-body  weight  ratios  were 
determined  and  selected  tissue  sections  were  saved  for  pathological 
examination. 


N-l 


Study  No.  51-0830-77,  Oct  75  - Jan  77 

APPENDIX  0 


TABLE  1.  90-DAY  FEEDING  STUDY  - SUMMARY  OF  DIET  CONSUMPTION  AND  DOSAGE  DATA 
- FEMALE  RATS 


Pro j sated  Dosage  Reemethrin  Levels  ^mgAg/day) 

Solvent 

Control 

3 8 

25 

75  240 

750 

2400 

Grams  diet  consumed/ 
rat/day 

16.2 

15.5  16.0 

15,7 

15.5  14.7 

13.5 

Grams  diet  consumed/ 
kg/day 

64.5 

61.1  62.4 

65.0 

60.5  61.7 

66.6 

— 

Mean  weight  gain 
of  rats  during 
study  (grams) 

110.2 

112.6  11B.2 

96.7 

103.9  79.6 

60.4 

Feed  utilisation 
(total  body  weight 
gain/ total  food 
consumed) 

.,015 

.016  .016 

. .012 

1 .015  ,012 

! .010 

MMM 

Grams  water  intake/ 
rat/day 

37.2 

38.5  38.3 

36.3 

33.8  33.2 

33.5 

— 

Grams  water  intake/ 
kg/day 

146.0 

150.1  146.8 

147,9 

1,31.6  138.1 

168.9 

— 

Mean  terminal  body 
weight  (grams) 

278.1 

252.2  292.9 

266,4 

293.2  247.6 

221.0 

— 

Actual  mean  dosage  — 

resmethriri  (mg/kg/day) 

2.7  7.0 

22.2 

66.5  219.2 

723.8 

* Rats  died  before  accurate  food  consumption  could  be  measured. 
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TABLE  2.  90-DAY  FEEDING  STUDY  - SUMMARY  OF  DIET  CONSUMPTION  AND  DOSAGE  DATA 
- MALE  RATS 


Projected  Dosage  Reamethrin  Levels 

(mg/kg/day) 

Solvent 

Control 

25 

75 

240 

750  ■ 

Grama  diet  conaumed/r at/day  20.1 

21.1 

20.9 

21.1 

19.2 

Grama  diet  consumed/kg/day 

54.2 

56.9 

57.9 

58.4 

64.0 

Mean  weight  gain  of  rata 
during  study  (grams) 

190.3 

194.2 

200.8 

192.4 

114.9 

Feed  utilization  (total 
body  weight  gnin/total 
food  consumed) 

.020 

.020 

.021 

.020  .013 

Grama  water  intake/rat/day 

44.1 

43.3 

44.3 

43.3 

44.9 

Grama  water  intake/kg/day 

114.3 

117.4 

122.3 

119.4 

149.9 

Mean  terminal  body  weight 
(grams) 

448.3 

440.8 

432.7 

433.2 

359-3 

Actual  mean  dosage 
reamethrin  (mg/kg/day) 

21.7 

66.3 

210.0 

678.5 
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APPENDIX  P 

TABLE  1,  90-DAY  FEEDING  STUDY  - SUMMARY  OF  ORGAN-TO-BODV  WEIGHT  RATIOS  - 
FEMALE  RATS 


Terminal  ~ Moan  Organ- to -Body  We igh t Ration 

Body  Weight  (gma/100  gras  body  weight) ±SD 


Dosage 

fen) 

Lung 

Liver 

Heart 

Kidney 

Spleen 

Solvent  Control 

278 

0.55 

2.96 

0.31 

0.62 

0.21 

±36 

±0.12 

±0.27 

±0.05 

±0.00 

±0.04 

3 mg/kg/day 

252 

0.54 

2.53* 

0.32 

0.64 

0.17 

±25 

±0.06 

±0.33 

±0.02 

±0.07 

±0.04 

8 mgAg/day 

293 

0.49 

3.10 

0.34 

0.58 

0.19 

±20 

±0.05 

±0.20 

±0.12 

±0.06 

±0.02 

25  mgAg/day 

266 

0.48 

2.95 

0.27 

0.59 

0.18 

±18 

±0.05 

±0,18 

±0.02 

±0.05 

±0.06 

75  mg/kg/day 

293 

0.50 

3.17 

0.29 

0.64 

0.21 

±38 

±0.07 

±0.43 

±0.04 

±0.10 

±0.04 

240  mgAg/day 

248 

0.52 

3.84* 

0.32 

0.67 

0.19 

±19 

±0.04 

±0.24 

±0.03 

±0.08 

±0.04 

750  mgAg/day 

221* 

0.57 

5.14* 

0.34 

0.70 

0.24 

±19 

±0.09 

±0.36 

±0.02 

±0.09 

±0.03 

2400  mgAg/day 

— 

— 

— 

— 

— 

* Significantly  different  from  solvent  control  at  0,01  level  of  probability. 
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TABLE  2.  90-DAY  FEEDING  STUDY  - SUMMARY  OF  ORGAN-TO-BODY  WEIGHT  RATIOS  - 
MALE  RATS 


Terminal  Mean  Organ-to-Body  Weight  Ratios 

Body  Weight  (gme/100  gtne  body  weight)  ±SD 

Dosage  (gm)  Lung  Liver  Heart  Kidney  Spleen  Tastes 


Solvent  control 

448 

0.39 

3.16 

0.27 

0.58 

0,16 

0,72 

±23 

±0.06 

±0.26 

±0.02 

±0.06 

±0.02 

±0.09 

25  mg/kg/day 

441 

0.41 

3.13 

0.30 

0.60 

0.16 

0.77 

±51 

±0.03 

±0.17 

±0,03 

±0.07 

±0.02 

±0.06 

75  mg/kg/day 

433 

0.42 

3.24 

0.29 

0.62 

0.15 

0.77 

±24 

±0.04 

±0.24 

±0.02 

±0.06 

±0,02 

±0.09 

240  mg/kg/day 

433 

0.44 

3,78* 

0.30 

0.68* 

0.16 

0.77 

±47 

±0.05 

±0.18 

±0.03 

±0.07 

±0.02 

±0.09 

750  mg/kg/d  ay 

359* 

0.46 

4 . B3* 

0.31* 

0.81* 

0.16 

0.90* 

±37 

±0.07 

±0.32 

±0.03 

±0.09 

±0.03 

±0.09 

* Significantly  different  from  solvent  control  at  0.01  level  cf  probability. 
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APPENDIX  Q 

TABLE  1.  90-DAY  FEEDING  STUDY  - SUMMARY  OF  CLINICAL  CHEMISTRY  RESULTS  - 
FEMALE  RATS 


* 

Clinical 

Chemistry 

Test 

Doe age  Group  (mg/kg/day) 
Solvent  3 S 

n(20)  n(9)  n(10) 

25 

n(10) 

75 

n(10) 

240 

n(10) 

750 

n(10) 

MaantSD 

t- 

SCOT 

286. e 

303.1 

246.0. 

183.4 

227.5 

235.6 

216.0 

l 

!■ 

t 

(International 

Units/Liter) 

±141.6 

±127.1 

±73.0 

±55.1 

±143.1 

±136.0 

±53.6 

* 

SGPT 

76.3 

68.7 

69.4 

73.6 

97.9 

102.1 

95.5 

\< 

t 

l; 

(International 
Units/Li ter) 

i36.6 

±32.5 

±12.4 

±17.5 

±76.5 

±82.9 

±28.2 

t. 

Total  LDH 

1569.2 

1755.6 

1440.1 

1143.7 

1197.7 

1042.1 

1088.1 

1 

(International 

Units/Liter) 

±394.7 

±292.2 

±426.5 

±322.6 

±497.1 

±355.2 

±276.6 

1 

Alkaline 

214.6 

95.6* 

187,8* 

225.6 

245.6 

241.9 

308.3* 

i 

i 

i 

i 

Phosphatase 

(International 

Units/Liter) 

±78,3 

±37.1 

±37.5 

±84.5 

±45.7 

±86.2 

±85.9 

t 

GGl’P 

0.90 

0.33 

0.50 

1.30 

3.10°  0.30 

3.60b 

t 

i 

ii 
)< 

(International 

Units/Liter) 

±1.00 

±0.71 

±0.97 

±0.82 

±1.90 

±0.48 

±3.70 

i 

Total  Bilirubin 

0,52 

0.53 

0.42 

0.34 

0.41 

0.40 

0.44 

1 

(mg/dl) 

±0.22 

-to.  13 

±0.08 

±0.05 

±0.09 

±0.06 

±0.13 

t 

Total  Protein 

8.4 

8.6 

7.9 

8.8 

8.2 

7.7 

8.0 

i 

(mg/dl ) 

±0.9 

±0.4 

±0.7 

±0.7 

±0.9 

±0.5 

±0.5 

1 

BUN  (mg/dl) 

27.4 

21. 4b 

22.3 

26.3 

26.9 

27.0 

29.0 

V * 

±4.5 

±2.3 

±1.5 

±3.4 

±4.9 

±5.2 

±5.1 

- number  of  rats  per  group. 

* - significantly  different  from  solvent  control  at  <0.001  level  of 

frobability. 

- eignifioantly  different  from  eolvent  control  at  <0.005  level  of 
probability. 
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TABLE  2.  90-DAY  FEEDING  STUDY  - SUMMARY  OF  CLINICAL  CHEMISTRY  RESULTS  - MALE 
RATS 


Dosage  Group 


©H3-KE Vi 


Clinical 

Chamistry 

Teat 

Solvent 

Control 

n£10) 

25 

nUO) 

75 

n(10) 

240 

n(10) 

750 

n(B) 

MeaniSD 

SGOT 

296.1 

218.5 

278.4 

328.2  , 

287.2 

(International 

Units/Liter) 

1168.4 

1114.0 

±79.7 

1144.6 

±146.9 

SORT 

84.3 

68.1 

111.5 

144.5 

189.8 

(International 

Units/Liter) 

144.6 

±10.1 

158.0 

±80.5 

±155.1 

Total  LDH 

1719.0 

1251.  B 

1248.7 

1582.3 

1442.3 

(International 

Units/Liter) 

1497.5 

1375.2 

1301.8 

±320.1 

±475.1 

Alkaline 

279.8 

247.7 

355.5 

279.0 

399.8* 

Phosphatase 
(International 
Units /Liter) 

129.9 

158.9 

±85.2 

179.3 

±88.7 

GGTP 

1.9 

1.3 

1.6 

0.3 

2.0 

(International 
units  Alter) 

±4.1 

11.2 

±2.0 

±0.9 

±2.3 

Total  Bilirubin 

0.49 

0.42 

0.46 

0.40 

0.29* 

(mg/dl) 

±0.11 

±0.08 

±0.11 

±0.16 

±0.08 

Total  Protein 

8.5 

7.7b 

8.0 

7.6b 

8.0 

(mg/dl ) 

±0.6 

±0.4 

±0.5 

10.5 

±0.8 

BUN  (mg/dl) 

19.5 

22.4 

21.6 

20.9 

24.1°  • 

±2.7 

±2.1 

±4.2 

12.9 

±3.9 

- number  of  rata  par  group. 

* - significantly  different  from  solvent  control  at  <.002  level  of 
probibility • 

® - significantly  different  from  solvent  control  at  <.005  level  of  probability. 
° - significantly  different  from  solvent  control  at  <.01  level  of 
probability. 
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APPENDIX  R 

21-DAY  INTRAVENOUS  STUDY 
SUMMARY  OP  ORGAN-TO-BQDY  WEIGHT  PATIOS 
MALE  DOGS 


Dob ago 

Terminal 
Body  Weight 

_ (kg) 

Mean  Organ-To-Body  Weight  Ratioa 
(gme/100  qvm  body  weighfc)±SD 
Lung  Liver  Kidney  Spleen  Testee 

Solvent  Control 

11.96 

1.22 

3.70 

0.67 

0.96 

0.17 

±1.44 

±0.24 

±0.25 

±0.05 

±0.17 

±0.04 

10  mgAg 

12.03 

1.31 

3,98 

0.77 

0.79 

0.19 

±1.64 

±0.04 

±0,37 

10.09 

±0.16 

±0.01 

25  mgAg 

12. SO 

1.52 

3.82 

0.76 

0.83 

0.16 

±3.25 

±0.29 

±0.79 

±0.09 

±0.19 

±0.01 
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APPENDIX  S 


TABLE  1.  21-DA V INTRAVENOUS  STUD*  - SUMMARY  OF  CLINICAL  CHEMISTRY  RESULTS  - 

MALB'DORS 

* 


Clinioal 

Chawiatry 

Tost 

Dosage 

Qroup 

Pretest 

6-Week 

MeaniSD 

Day  1 

Period  of  Teat 

(MeantSD) 

Day  3 Day  7 Dav  10  Day  14  Day  17  Day  21 

SGOT 

Solvent 

32 

30 

23 

26 

22 

26 

23 

22 

(International 

Control 

±7 

±9 

±2 

±4 

±3 

±5 

±4 

±4 

Units/Liter) 

10  mg/ Kg 

32 

30 

22 

26 

19 

26  ' 

27 

26 

tio 

±12 

±5 

±6 

±3 

±10 

±6 

±11 

25  mgAg 

33 

26 

17* 

22 

20 

25 

21 

21 

±6 

±1 

±1 

±4 

±2 

±1 

±3 

±6 

SOPT 

Solvent 

41 

86 

72 

44 

34 

52 

36 

35 

(International 

Control 

±9 

±60 

±33 

±11 

±8 

±13 

±6 

±4 

Unite /Liter) 

10  mgAg 

41 

239* 

164* 

60 

46 

38 

56 

63 

±12 

±335 

±193 

±45 

±36 

±21 

±29 

±45 

25  mg/kg 

43 

95 

90 

34 

29 

45 

34 

24 

*9 

±29 

±47 

±11 

±5 

±24 

±14 

±3 

UJH 

Solvent 

44 

43 

55 

39 

46 

64 

66 

64 

(International 

Control 

±17 

±6 

±30 

±5 

±18 

±21 

±37 

±21 

Unita/Liter) 

10  mgAg 

43 

31 

56 

53 

96* 

184* 

118* 

69 

±19 

±26 

±23 

±5 

±12 

±92 

±8 

±14 

25  mgAg 

42 

42 

47 

53 

93* 

132* 

100* 

68 

±17 

±10 

±8 

±25 

±40 

±70 

±21 

±0 

* Significantly  different  from  solvent  control  at  the  .01  level  of 
probability. 
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TABLE  3.  21-DAY  INTRAVENOUS  STUDY-  SUMMARY  OP  CLINICAL  CHEMISTRY  RESULTS  - MALE  DOOS 


Clinical 

Chamiatry 

Taat 

Doaage 

Group 

Preteat 

6-Week 

MeanlSD 

Day  1 

Day  3 

Period  of  Teat 
(MeanlSD) 

Day  7 Day  10  Day  14  Day  17  ^*v  21 

Alkaline 

Solvent 

59 

69 

66 

95 

74 

71 

73 

84 

Phoaphataae 

Control 

119 

12  B 

120 

169 

135 

124 

120 

±20 

(International 

Unita /Liter) 

10  mg/kg 

39 

60 

59 

52 

57 

66 

59 

49 

18 

130 

125 

115 

129 

122 

11 

±7 

25  mg/kg 

52 

67 

97 

78 

89 

134 

98 

72 

116 

119 

13 

114 

129 

1115 

159 

18 

Bilirubin 

Solvent 

0.3 

0.5 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

(tng/dl) 

Control 

10.1 

10.3 

10.2. 

±0.2 

±0.0 

±0.1 

±0.1 

±0.1 

10  n»g/kg 

0.3 

0.4 

0.3 

0.3 

0.4 

0.2 

0.2 

0.4 

10.1 

10.1 

10.1 

10.1 

10.1 

10.1 

±0.0 

±0.1 

25  mg/kg 

0.3 

0.3 

0.3 

0,3 

0.4 

0.3 

0.3 

0.5 

10.1 

10.1 

10.1 

10.1 

10.2 

10.2 

±0,1 

±0.1 

OGTP 

Solvent 

6 

8 

5 

6 

4 

6 

9 

3 

(International 

Control 

13 

15 

13 

12 

12 

±1 

±5 

±1 

Unite/Litar) 

10  mgAs 

6 

7 

5 

7 

3 

5 

10 

4 

12 

13 

12 

±0 

±3 

11 

±8 

±1 

25  mg/kg 

6 

7 

5 

6 

4 

6 

12 

4 

13 

12 

±1 

±2 

12 

11 

±6 

11 
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OP  CLINICAL  CHEMISTRY  RESULTS  - MALE  DOGS 


PerlodofTeit 
(Meant SD) 

Day  1 Day  3 Day  7 Day  10  D*y  14  Day  17  Day  21 


21.0 

14.9 

18,4 

19.7 

18.4 

16.0 

18.1 

i6.1 

±6.8 

±9.3 

±6.9 

±8.7 

±4.6 

±8.2 

15.1 

12.3 

15.7 

13.3 

11.4 

13.2 

16.2 

±2.0 

±2.3 

±1.7 

±2.4 

±2.8 

±3.5 

±5.4 

13,0 

7.7 

13.1 

13.6 

13.3 

13,0 

14.5 

±3.5 

±2.5 

±4.4 

±6.1 

±4.9 

±2.9 

±1.4 

147 

148 

150 

151 

147 

148 

±2 

±4 

±1 

±1 

±1 

±0 

147 

149 

150 

151 

149 

147 

±2 

±2 

±2 

±2 

±1 

±3 

147 

148 

151 

152 

148 

150 

*1 

. ±2 

±4 

±2 

±1 

±1 

4.0 

4.1 

4.3 

4.3 

4.2 

4.3 

±0.5 

±0.3 

±0.3 

±0.5 

±0.3 

±0.4 

4.4 

4.2 

4.3 

4.4 

4.7 

4.7 

±0.2 

±0.3 

±0.2 

±0.1 

±0.3 

±0.3 

4.3 

4.2 

4.2 

4.4 

4.5 

4.6 

±0.2 

±0.3 

±0.2 

±0.4 

±0.1 

±0.1 
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TABLE  4.  21-DAY  INTRAVENOUS  STUDY-  SUMMARY  OP  CLINICAL  CHEMISTRY  RESULTS  - 
MALE  DOGS 


Clinical 

Chamiatry 

'fast 

Dosaqs 

Group 

Pretest 

6-Week 

MsanlSD 

Day  1 

Day  3 

Period  of  Test 
(MeanlSD) 

Dav  7 Dav  10  Day  14 

Dav  17 

Dav  21 

RBC 

Cholinaataraaa 
(Garry  and 
Routh  Units) 

Solvent 

Control 

12.1 

14.8 

10.5 

±3.7 

10.3 

14.5 

10.5 

±4.7 

10.7 

±4,7 

11.2 

±5.5 

11.4 

±5.1 

8.2 

±4.« 

10  mg/kg 

13.5 

13.2 

12.5 

±4.1 

11.6 

13.5 

11.5 

±3.9 

12.8 

±4.4 

11.7 

±3.9 

11.4 
' ±4.0 

10.7 

±3.8 

25  mg/kg 

13.6 

12.4 

13,6 

±1.6 

12.8 

10.0 

12.3 

±0.6 

13.1 

±2.0 

12.8 

10.8 

12.7 

±1.7 

11.9 

±3.2 

Plasma 

Cholines tsrasa 
(Garry  and 
Routh  units) 

Solvent 

Control 

15.3 

12.5 

15.4 

±2.4 

14.6 

12.0 

16.6 

±1.5 

17.1 

±1.8 

17.2 

12.2 

17.4 

±1.9 

17.7 

±2.0 

10  mg/kg 

16.3 

12.1 

16.1 

±1.5 

16.1 

12.0 

16.3 

±0.3 

17.0 

±0.7 

15.6 

±1.6 

16.4 

±1.3 

17.0 

±1.5 

25  mg/kg 

15.0 

12.4 

15.6 

±1.8 

15.1 

12.0 

13.5 

±1.8 

14.1 

±1.9 

14.2 

±2.6 

14.2 

±1.6 

14.6 

±1.1 
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